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Specifications 



1. Title of Invention: 

Cyclic dipeptide 

2. Claims: 

A cyclic dipeptide which is shown by the general formula 
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cyclo (-X-Y-) (I) 

(wherein X is an amino acid which belongs to the aliphatic monoaminomonocarboxylic acids, 
tyrosine, a tyrosine derivative which is shown by the formula 

— N — R* 

or a tryptophan derivative which is shown by the formula 

J. f^V-TT-CHtCHCO- 



R 4 I -NH 
R" 

Y is an amino acid which belongs to the diaminomonocarboxylic acids, provided that when X 
is tyrosine, Y is not arginine or lysine; when X is shown by the formula 

R»~0~/\~CH, CHCO- 
-N-R* 

R 1 is a hydrogen atom or a lower alkyl group, R 2 is a hydrogen atom or lower alkenyl group, 
and R 3 is a hydrogen atom or a halogen atom; when X is shown by the formula 

R' 

j 

R 4 is a hydrogen atom or hydroxyl group and R 5 is a hydrogen atom or formyl group; and when 
both R 4 and R 5 are hydrogen atoms, Y is not arginine). 

3. Detailed Explanation of Invention: 

This invention concerns a cyclic dipeptide which has an analgesic activity. 

The dipeptide tyrosyl-arginine are known to have stronger analgesic activities than 
encephalins, and cyclo(tyrosyl-arginine), which is a cyclized form of it, has already been 
discovered by the inventors to have an even stronger analgesic activity than it. In this 
invention, the inventors discovered cyclic dipeptides which have even stronger analgesic 
activities than cyclo(tyrosyl-arginine), and perfected this invention. Therefore, the purpose of 
this invention is to provide a cyclic dipeptide of this kind. 

The compound of this invention is a cyclic dipeptide which is shown by the general 
formula 

cyclo (-X-Y-) (I) 

(wherein X is an amino acid which belongs to the aliphatic monoaminomonocarboxylic acids, 
tyrosine, a tyrosine derivative which is shown by the formula 

R'-O-^TV-CH, CHCO- 
— N-~ R* 

or a tryptophan derivative which is shown by the formula 
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It'' | —NH 

Y is an amino acid which belongs to the diaminomonocarboxylic acids, provided that when X 
is tyrosine, Y is not arginine or lysine; when X is shown by the formula 

r'-ohTV-ch, chco- 



R 1 



f 



— N — R f 



R is a hydrogen atom or a lower alkyl group, R is a hydrogen atom or lower alkenyl group, 
andR 3 is a hydrogen atom or a halogen atom; when X is shown by the formula 

*pgr CH -f C0 - 

R* I — NH 
B* 

5 

R 4 is a hydrogen atom or hydroxyl group and R 5 is a hydrogen atom or formyl group; and when 
both R 4 and R 5 are hydrogen atoms, Y is not arginine). 

The lower alkyl group shown by R 1 above may be a C\-Ce [subscript hard to read] linear 
or branched alkyl group, such as a methyl or ethyl group, an n~ or isobutyl, n-, iso-, sec-, or 
tert-butyl group, or a pentyl or hexyl group. The lower alkenyl group shown by R 2 may be a 
C 2 -C 6 [subscript hard to read\ alkenyl group, such as a vinyl, allyl, butenyl, methylbutenyl, 
etc., group. The halogen group shown by R 3 is fluorine, chlorine, bromine, and iodine. 

Specific examples of the amino groups X belonging to aliphatic 
monoaminomonocarboxylic acids are glycine (Gly), alanine (Alanine), 6-alanine (6-Alanine), 
valine (Val), leucine (Leu), isoleucine (lieu), serine (Ser), threonine (Thr), 6-cyclohexylalanine 
(Cha), etc. Specific examples of the tyrosine derivatives X are lower alkyloxytyrosines, such as 
O-methyltyrosine [Tyr(Me)], Oethyltyrosine [Tyr(Et)], 3,5-dibromotyrosine [Tyr(3,5 di Br)], 
N-allyltyrosine (Al Tyr), O-n-propyltyrosine [Tyr(n-Pr)], O-isopropyltyrosine [Tyr(iso-Pr)], O- 
n-butyltyrosine [Tyr(n-Bu)], O-tert-butyltyrosine [Tyr(tert-B)], etc. Specific examples of 
tryptophan derivatives X are tryptophan (Trp), N^formyltryptophan [Trp(CHO)] (where N 1 is 
an indole nitrogen atom), 5 -hydroxy tryptophan (5 HTP), 5-hydroxy-N-formyltiyptophan 
[5 HTP(CHO)], etc. 

Specific examples of the amino acids Y belonging to diaminomonocarboxylic acids are 
arginine (Arg), lysine (Lys), homoarginine (Har), N 7 ,N 8 -(l,2-dihydroxycyclohexy-l,2- 
lene)arginine [Arg(DHCH)], P-guanidinophenylalanine (Gph), 2-amino-4-guanidinobuteric 
acid (Gbu), a,g-diaminobuteric acid (Dab), ornithine (Orn), etc. 

Therefore, the compound of this invention is a cyclic dipeptide having the 
aforementioned amino acids as component units, and includes cyclic dipeptides shown by 
general formula (I) above in which any of these two kinds of amino acids which are cyclized 
by peptide bonds (such peptides are also called "diketopiperazines"). 

The component amino acids of the cyclic dipeptides (I) of this invention are natural or 
non-natural amino acids; if these amino acids have irregular carbon atoms in their molecules, 
they may exist stereochemical^ as D, L, or DL (racemic) compounds. Ordinarily, however, it 
is desirable for them to be L compounds or combinations of L compounds or D compounds or 
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combinations of D compounds. 

Depending on the purification conditions or the particular compounds that are desired, 
the compounds of this invention may exist as salts with acids (salts with organic acids, such as 
acetates, lactates, butyrates, salicylates, benzoates, methanesulfonates, etc.; salts with inorganic 
acids, such as hydrochlorides, hydrobromides, phosphates, sulfates, etc.) or salts with bases 
(salts with alkali metals, such as potassium, sodium, etc.). These salts are also included in this 
invention. 

In these Specifications, the amino acids, peptides, compound residual groups, protective 
groups, reagent solvents, etc., may be indicated by symbols which are customarily used in the 
relevant fields. Examples of these are the following. 

Boc = tert-butoxycarbonyl 

Z = benzyloxycarbonyl 

Me = methyl 

Et - ethyl 

n-Pr = n-propyl 

iso-Pr = isopropyl 

n-Bu = n- butyl 

tert-Bu = tertiary butyl 

Bzl = benzyl 

Tfa = trifluoroacetyl 

Cha = 6-cyclohexylalanine 

5HTP = 5-hydroxytryptophan 

Har = homoarginine 

Gph = p-guanidinophenylalanine 

Gbu = 2-amino-4-guanidinobuteric acid 

Dab = a,g-diaminobutyric acid 

Phe(N02) = P-nitrophenylalanine 

Phe(NH 2 ) = P-aminophenylalanine 

Tyr(3,5-di Br) = 3,5-dibromotyrosine 

Trp(CHO) = N'-formyltryptophan 

Arg(CHCH) = N 7 ,N 8 -(l,2-dihydroxycyclohexy-l,2-lene)arginine 

AlTyr = N-allyltyrosine 

DCC = dicyclohexylcarbodiimide 

WSCI = l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 
HOBt= 1-hydroxybenztriazole 



-5- 



HONB = N-hydroxy-5-norbornene-2,3-dicarboximide 

DMF = dimethylformamide 

DMSO = dimethylsulfoxide 

THF = tetrahydrofuran 

TLC = thin-layer chromatography 

Boc-ON = 2~tert-butoxycarbonyloxyimino-2-phenylacetonitrile 

In these Specifications, furthermore, specific examples of the compounds of this 
invention included in general formula (I) are indicated by appending "cyclo" or the 
abbreviation "C," indicating that the chain dipeptides are cyclized by peptide bonds, as they 
are commonly used in the relevant fields in place of these chemical names. Specific examples 
of the cyclic dipeptides of this invention are shown below according to this way of designating 
them. 

(1) cyclo(-Cha-Arg-) (2) cyclo(-Leu-Arg-) 



These compounds may be produced by first synthesizing a chain dipeptide by 
concentrating the amino acid constituting the target compound (I), or by intramolecular 
concentration. This peptide concentration means may be any desired publicly known method; 
for example, one can use the method described in Nobuo Izumiya, et al.: Pepuchido gousei 
[Peptide Synthesis] (Maruzen Co., 1975); the method described in Bodanski and Ondech 1 , 
Pepuchido Shinseshisu [Peptide Synthesis] (Interscience Co., 1966); or the method described 
by the inventors in Japan Publication of Unexamined Patent Application No. 56-2969. For 
example, one can employ methods such as the DCC method, the active ester method, the 
(mixed) acid anhydride method), the azide method, the chloride method, the method using a 
Woodward's reagent, the carbodiimidazole method, the DCC/HONB (or HOBt), NCA method, 
the WSCI method, etc. 



(3) cyclo(-Val-Arg-) 
(5) cyclo(-Ala-Arg-) 
(7) cyclo[-Tyr(Me)-Arg-] 
(9) cyclo[-Tyr(3,5-diBr)-Arg-] 
(11) cyclo(-AlTyr-Arg-) 
(13) cyclo(-Tyr-Gph-) 
(15) cyclo(-Tyr-Orn-) 
(17) cyclo[-Tyr-Arg(DHCH>] 
(19) cyclo[-Tyr(Et)-Har-] 
(21) cyclo[-Tyr(n-Pr)-Har-) 
(23) cyclo[-Tyr(n-Bu)-Har-] 



(4) cyclo(-Ser-Arg-) 

(6) cyclo(5HTP-Arg-) 

(8) cyclo[-Tyr(Et)-Arg-] 

(10) cyclo[-Try[^/c](CHO)-Arg-] 

(12) cyclo(-Tyr-Har-) 

(14) cyclo(-Tyr-Gbu-) 

(16) cyclo(-Tyr-Dab-) 

(18) cyclo(-SHTP-Har-) 

(20) cyclo[-Trp(CHO)-Har-] 

(22) cyclo[-Tyr(iso-Pr)-Har-] 

(24) cyclo[-Tyr(tert-Bu)-Har-] 
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3g 4fc ^ 7* ^ r m 
1**-f^p(-X~Y-) (i) 



-N-R* 

i CHCO- 

I 

R 4 ' T -NH 
R" 



x # 



Per- 



CH, CHCO- 



R" | 
R 



NH 
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^^*^L> R 4 ** I V R'^flia i i tK^MT 

# * 7 KM. 

3. &HO|*fflftK9(i 

* » Zfr*Wil<kitL1t?<i?n ( ^f* P A* — T A* 

& t £ * 2> o 

( 2 ) 



■* 1 $ p ( - x - Y - ) (I) 

& T $ 7 m , 7 p 7 ^ , 

p «✓ y®% ft R'-O-^V-CH, CHCO~~ , t ± 



tt h U 7' h 7 T V g$ * f«= 



R< 



I 

— N— R* 
^ ^CH, CHCO- 



w - 



NH 



R' 



?y»t^t. jtife'L, X. 755 ^ u y y <D m > Y id 
7 *"¥ = * * fcft i) '^t^, 

~N— R* 

»7^*^i, R , tt7k*IK**;fctti£«7/i'*.=. 
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R4 ' I. 

R 



CHCO- 
I 

NH 



fCfr^t, R* 



* /u $ * £ ^ U , R 4 * I R'# Pi ^ <h * 7k & JSC 
( 3 ) 
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^ ~C & 2>m . Y&T/u^^^-Cft^o ) -cut) 
ft & ^ # -7 < 7* if- K $1 T h h o 

n, t x ^ , n t t d Ibo-7' n f /i/ , n , iso , 
sec t 7*t tt tert- y' f- , << y <?• a, , -v ^ *7 ;v ft 

£ © c© a m t it *± # « u ?t t * * /v & a& 

- ^ , 7 >J , 7' T - A- , / ^/t-yx-^^i*© 
Cr- C,(D7 * 4r »&#mirf bti* R'T ^ 3 ft & 
^p^If Ht, 7 * & , J£ & , & & I £K 

X©M&*77 * 7 * J * *> # vWLKR-f h 
TWIci^^jat, ^ y y y ( Gly) , 
7 7 - > (Ala) , - T 7 a > ( ft - Al a ) , 

- U v ( Val ) , p A y v ( Leu ) , 4 7 a <i y 
y ( lieu ) , -te >J v ( Ser ) , * V * ^ v ( Th r \ 
p — V j ? u ~» * is n< 7 7 - y ( Cha ) 1$ j>i 1$ \rf 

O — ^f-^f-n-y^ C Tyr ( Me ) ) , 0 — x ^ ^ 
p «/ x C Tyr ( Et ) ) , 3,5 « ^ ^ b *f a w 
( 4 ) 



C Tyr (3,5 di Br)), N-7Uf n>yy ( Al 
Tyr ), 0 — n — 7* n tf A/ n «/ y f Tyr ( n~Pr)), 
0 — i bo — 7" p b*^-^*P -7 v C Tyr ( i so-Pr ) ) , 
O-i-^fA'fBi/yC Tyr (n-Bu ) ) , 0 — 
tert- ^f^f Bi/y( Tyr ( tert-Bu 
HT^-lr^^'/f p vy^lWU, XOMJ 

7 r >- ( Trp ) , N { — * ^ $ a- h U 7' h 7 r v 
C Trp ( CHO ) ) ( Nta <i v K-^^o^^H^t 
^ -f ) , 5 — ^ K p ^- * c h y 7' h 7 r > 
( 5 HTP ) , 5 — ^ A V p * * y N 1 - * * $ ^ h 
U 7* h 7 T V C 5 HTP ( CHO ) ) hflk* 
Y O #7 * / * S * *> # vWLKH't & 7 $ S WL 
OA#to*Mhl>X % 7 * ~ y ( Arg ) , U O 
y ( Lys ) , * * 7 *> *f « x ( Har ) , N» , N 1 — 

U V ) 7 ^ ^ = v ( Arg ( DHCH ) D r P — ? 7 * 
^7 7x^a-T7-v ( Gph ) , 2 — 7 5 7 — 4 
— ^ t - y 7 SS j» ( Gbu ) , a, T - V 7 % 7 
( Dab ) , * a> - -f v ( Orn ) ^ ^ ^ If & ft * 
( 5 ) 



01 { Z ® & * ^ 7 * Y & m & * * Y \£ * 7 # y 

*56M©Sl«^^7*^K« (I) ©«7^1 
tt^^**^tt#^.^07$7»-C*U, ttl^ 

^0)t^^iltC5itTD , LUttDL 

t L * © *& ^ ^ t» * ft W: D ^ t D j* © la <& =b 

mwt , &it7k%m , y ym , mm.* e om®& t 

U 7 a ft £ © 7 fis * V & m t®&* £)b LtSlE 
( 6 ) 
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*®mmK *?\s>x r * / m , y , it & ® 

& , « H * . KK»g«*SI*aiF«Cfr0-* 
«JB*iB^T£*-**tt'ft#&,& p © #1 £ & [C 

Boc = tert- 7* b * *y # ^ s a, 

Me — ^ /u 

Et — X ^ A- 

n~Pr= n — 7" p fc* /v 

i so-Pr — -i y 7* p tf a, 

n-Bu = n — 7 lf~ A? 

tert-Bu - ft 3 B 7* 7- ^ 

Bzl — *S ^ v> A" 

Tfa — Y I) 7/^^DT-te^^ 

Cha — ^ - y\ fu-^^i/AsTy-y 

5HTP « 5 - 4 F^*^Mjy^7 7 y 

Har = * 7 a, * ~ is 

Gph = p™^T^v>77x,^^T7^v 
Gbu = 2 - T $ ;-4-;t^^s»BI 
( 7 ) 

A $ 7 — 2-7ia^7-k ha H ^ 

3 fe*C*W«U#-Ctt, -jRgft (I) fc&#3ix& 
*R9IOAfl:Mftft«.*«:«^-t&«#, toft 

ft 4* # ^ 7 * y&^y* t vxmftibL 

X\n 2> t t %7F-f % cyclo * (UM^p) & & 

(I) cycio (-Cha-Arg-) (2)cyclo (-Leu~Arg-) 
(3)cyclo (-Val-Arg-) (4)cyclo (-Ser-Arg-) 
(5)cyclo (-Ala-Arg-) (6) cyclo (5HTP~Arg~) 
<7)cycloC-Tyr (Me) -Arg-) 
(8)cyclot~Tyr (Et) -Arg-) 
(Q)cycloC-Tyr (3,5-diBr) -Arg-) 

(10) eye 1 of -Try (CHO) -Arg-) 

(II) cyclo (-AlTyr-Arg-) (12) cyclo (-Tyr-Har-) 
(13) cyclo (-Tyr-Gph-) (14) cyclo (-Tyr-Gbu-) 
(15) cyclo (--Tyr-Orn-) (16) cyclo (-Tyr-Dab-) 
(17)cycloC~Tyr-Arg (DHCH) -) 

( 9 j 
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Dab = a tr - i?T * S MM 

Phe ( NO, ) = P - ■= Y r*7x~A>77~y 

Tyr ( 3 , 5-d i Br ) « 3 , 5 - & 7* a f- n i/ y 
Trp ( CHO ) =N 1 -rf-^^MJ/^7 7V 
Arg ( DHCH ) = N T , N«- ( 1 , 2 - * \l y u * * y 

-? A # p <v * y~\ , 2 — V > ) 7 ^ - y 
Al Tyr - N-7>)*f p'/y 
DCC= ^p^**> ->M $ K 

WSC I — l-x*-^-3- (3-^^^7^ 

/7*pf/u) # *r ->m $ k & m m 

HO Bt = 1 - ^ ^ Kp^-t^^yy M 7/- 
/v 

HONB = N - ^ ^ K»*+'/-5-;*iK** 

DMp= ^ >f ^ * ^ a 7 ^ K 
DMSO p 
THF = <? Y 7 <i y o 7 7 v 
TLC= «£«^p^h^77<f 

Boc-ON = 2 - tert- 7* h + ^ ^ ** ^ ^ ^ ^ 
( 8 ) 

(18) cyclo (- 5HTP-Har-) 

(19) cyclof~Tyr (Et) ~Har-) 

(20) cycloC~Trp (CHO) -Har-) 

(21) cycloC~Tyr (n-Pr) -Har-) 

(22) cycloOTyr (iso-pr) -Har-) 

(23) cyclof-Tyr (n-Bu) -Har-) 

(24) cycloC~Tyr (tert-Bu) -Har-) 

^{^x b 5 ^^ ^^7-^ k ^ A ^ ^ fct % 

k*« # A#<j») , 1975^; ^ 
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DCC/ HONB ( * ft ft HOBt ), NCAft , WSC I g 
( 30 ) 
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7* f ^ -f > ) , 29 # , 233 H ( 1981^) ) % & ffi 

^ & £> *i& * , ffi & # -<A,*$<Dffi?h%fK-f<-ti 
)t*l»*S;!6j|tUH!Tt4. « ft ffl 
flt&ddY^*;*; ( 20 - 24 * ) 0taE&T«fJj£L 

Tfco r & m m * u * * »mKteML* mmw* * 

^^SiKJflEL, 40 - 60 «Hg T ■ JK 21 j* IS % 35 L 
*iMSKEMi^K^il^4^ J 60-80 

^&±mi)nLA.i><D*m&kLtto ee wt # & 

& 5 , 15 , 30 , 45 * Jt CK 60 # |C ff ^ £ • > * 
^•«v*>'^7TUv0^fct2 , 5^i tfl0# £ 
fTo^o R « © * * © E D.tt « I (C ^ U ^ . 
(15) 
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ft k # % bj * £ mi fti t i i w m k m w -t a # > 

U^LC0§|lHRf(A) 

: : 7k ( 4 : 1 : 5 , ±m ) » Rf { B ) — i 

- 7' * y - *, : e y ^ v : ft $ : yk (is : 10 : 
3 : 12 ) T £> & 0 |Er^t?t«^7-f F^IS 

I 1112181 L^o 

* Jft fl 1. *l«lft(<*R7 
0) Boc — Tyr ( Et ) - OHO ft f& 

N*- T -fe ^ -ru — Ty r — 0 H *Jt8fcR 
7k * tt £ L * H ~ Tyr ( Et )--OH £ 
Jf§ it o # $ 74 * , mp 224 - 228°( ; f g£ )J° 

- 14.4° ( C « 0.8 , 1 N HC1 ) : Rf ( A) 0.47 , 
Rf ( B ) 0.68 , %%ftffi : C H„ NO, : It HAS. 
C63.14 ; H.7.23 ; N.6.69 . % ft f£ , C.63.32 

J H,7.31 J N, 6.4 8 . H — Tyr { Et ) — OHt Boc 
ON t & E 3 4t Boc — Tyr ( Et ) — OHk L /t o 
^ 60 56 ; mp 81 - 84° ; C a )? + 32.6°( C - J .0, 

Me OH ) { -X IK fit mp 90 - 92° , C a ) ? + 39.8° ( C 
(17) 

* 3&P £ ♦ * ti K 7k tt <b * «J •> a # 460 v £ i&fl 
40 5>f«1^rcS^ ^T7to &CCftB*0.5«4fcfln;L, $c EE 

3: T ~ y ~ * 0.5 6 U mmiOmeKftfr 

L, 110°"C 221^1$ #Jl& L ft o x - t a, X ft ft, 

- ft $ • 7k (4 : 1 : 5 , ± M ) O /h ft :K m t> U 
H D i$ ffi ~C <* -tt ft Sephsdex G — 25 <0 1) y a 

( 2.8 X 45ai) (Ci L, fi.2i/39C7?^i 
^ * * to . 7 7^^3^40-600^,-7^ 
Uto, «ETTl%«»nfc, t © & A * * 
50* 3L t j — /uiQntfKfefr L, pH^rlNT^-^ 
~ t 7k t 6 L o /frttilfeOt^^H- 
AlTyr - OHOttA^ 200 n ( ^ ^ 45S6 ) ft t, fi 
7c a mp 242 - 244° {ftW ) : C ct D S° + 62.3° ( C 
=-0.9 , 1 N&SU ; Rf ( A ) 0.47 J IR ( 36 ^ 
a - * & ) of 1 : 1645 , 990 , 94 0; % $ ft $f : 
C„ H„ NO, : St*tt . C65.14 ; H,6.83 ; N, 
6.33 . ^$itg , C65.17 J H.7.07 J N,6.23 . 
(19) 
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= i , EtOH ) } : 7c m ft m : c« H„ NO, : 

W*i » C62.12 ; H.7.49 ; N,4.53 - & ft {jg[ , 
C62.10 ; H.7.70 ; N.4.46 . 

£ t 1$ & K It Boc — Tyr (Me )~ OH^^fiE 

(2) Tfa - Tyr ( Bzi )— 0 Bzl <D ft j$ 

Et 0 Ac 50 mi H — Tyr ( Bzl ) - 0 Bzi 3.4 9 
t S — i~ f % — h ij 7/v^-nT-fc-f — h 

2.5^^m^PL> iit-«^u^)t, ft Km 

^^3.66# (<|R«85*) 5ii»fo^3t B mp 83-84° 
I C « )? -15.0° ( C = 1 . 0 , Me O H ) ; % % ft 
: C„ H„ N0 4 F. : It K» , C, 65.64 ; H. 
4.85 ; N.3.06 . , C 65.37 H.4.89 J 

N.3.33 . 

<S) Boc — Al Tyr —OH O ft f& 

± IB T# b tl it Tfa — Tyr ( Bzl )— OBzl 750 
1? i 7 'J * 7* d t >f K 0.68 mi % 5 tnt <D T ± Y >> 
(18) 

t^i^Boc-ONtBoc {bL, BWOtt^ft^JR, 
tLfl-fcW<i t p ^ * C ;u T ^ v & £ L 7t o $ 
70^& ; mp 138 -140° ; ( a )5° -29.1 0 ( C - 0.9, 
Me OH ) J I R «r ■ : 1665 , 

975 , 920 ; TC^^^r : C„ H„ NO, • C If H„ 
N ; ftKfll , C69.29 ; H.9.22 ; N,5.57 . % 
mm , C69.34 ; H.9.41 ; N.5.56 . 

(3) Boc — Phe (NO, )™ OBt <D ^ 

D M F 10 mi t^fbi f ^ 0.38 ^ O ^ ^ K 
7 y it* U .^c 871 V Al >! , ft K Boc - Phe (NO,) 
-OH 1.55^ A, tiit-ai^tB-C^S-i-tf 
7tft, * 60^tf ^ Lil?xf /utilU L^o $ 

(83*) ; mp 6i° ; c a DJ 0 ~20.o° 

( C - 1.0 , Me OH); MBoc~-$£2gfr, Rf ( a ) 
0.58 . Rf ( B ) 0.85 ; Tc^^^f : Cl8 H„ N, O 0 
: St»«C , C, 56. 79 ; H.6.55 J N,8.28 . 
C56.82 J H,6.69 ; N,8.30 . 

(20) 



© Boc — Gph — OEt <D & $, 

Boc — pbe ( NOt ) — OEt LOU* t J> / J ~ 
a- 27m£ *itftt*0.2«*lC**L#*T 10*Pd/C 

P 7 K m 1>* t * 1— T*i>,/-3 t 5 — / n, 
— V * ~ a, ~ Y u - h 905 4 $q A , 16B£ [U] 

•ttLt^i0.8it^t^^^ * y - ^ 1 5 nCK 
L^f L)fc.-4«tAtt*ftt»i, i& * * « EE 

* 575 ( 5596 ) £ 0 mp 131 - 133° J Rf( A ) 
0.66 t Rf ( B ) 0 . 84 , KPEKI^T = > t K 
U v B£ & © # -~ x * b ; ftf)«' -21.1° ( C - 
0.8 , Me 0 H ) ; %&##f , C IT H M N< 0,-H,0 
: ttJUt , C.55.42 ; H.7.66 J N,15.21 . 
US. , C 55.26 ; H.7.53 ; N.15.54 . 
® H - Har ( HC1 )- OMe-HCl <D 
(21 ) 
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H — liar — OH 4/ ^ / - ^ ^ S OCl,t x ^ 7- 

L ft p m & 90* , mp 118 - 120° J ( ct 3J' + 34.(f 
( C - 1 .0 , Me OH ) ; Rf < A ) 0.13 , Rf < B ) 
0.48; 7E-*#*f , C, H„ N« O, • 2HC1 : if # 
fit , C35.16 ; H.6.64 I N,20.51 . % $ « , C, 
34.64 ; H.5.57 ; N,20.20' . 
© H - Tyr ( n-Pr ) - OH © £ ft 

H - Tyr - OH £ 10 * 7k $ ft ^ h «J * A # & © 
DMS O ^ n — 7* n fc:' /v 7* p 4 p t O 7" d tf 

* ; mp 228 - 230° ( £ JS? ) ; C<0? -39.0° ( C 
= 1.3 , 1 N HC1 ) ; Ttftttffi , C„ Hit NO, < 
iH,0 ; ItWtt , C62.05 ; H.7.81 ; N,6.03 . 

, C.61.86 ; H.7.42 ; N,6.02 . 
<8> Boc — Tyr ( n— Bu ) — OH © # JjR 

±ifiT^ bttTt H- Tyr ( h - p r )-OHt Boc 
-ON T Boc ilX^X® hflZM&fa* W A p a 
-n* 5/ * T | L^o « .* 90* I mp U3 ~ 

115° ; (ct)l* +37.2° ( C - 1.0 . MeOH) ;% 
(22) 



h, . n; it*t ,c, 

Sfeifttt i 0,68.92 



* , C tl H t? NO, • C, 

69.46 ; H.9.72 J N.5.40 
; H f 9.90 J N,5.28 . 

* % m 2. ko^« 

- K H ™ Arg ( HC1 )~ OMe * H~ Har(HCl) 
~ OMe 4* ft J* f& * & Boc -T S / t Ji fit <D D C C 
- HOBt |>^^tiWSCI~-H0NB^t<g^^^^ o 

L 1 6ft i » F K 7k * »n ^. , 7k W 1 — Bu oh T 

2lU^ffiL7fco HJ « * 1 — BuOH t^^D 1 NB^^, 
1 - BuOH , «§#fll NT^^^TTk^JtCKl ~Bu 

oh mm^xm^m&T L®ftyo*m* m 

1-BuOH K ® L * ^D^ETft&L** ® b 

tL&n&t * - ? &wr®ft-t & t mm m &m b 

ft. $^H«ET^P, O, ± T ft * L • 



Boc — Orm ( % )• 



Tyr — OMe & t Boc — Dab 
(23 ) 



( Z ) — Tyr — OMe 0^|0|ttft|i nt 2 

t n © m # ^ ^ ^ ■ k o ^ ^ x 



(24) 
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(25) 



7C ^ ^ ° 
C H N 



(A) 



d 
u 

T9 
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r^d 



CM o 
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t- 

M 

f 

PL, 



i 



O ' r, 



5^ 



^r 
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. o 
dw 



S 



tN - 

cr> 3 



<U r-, jg( 



H-Tyr(iso-Pr)- 

Har~0Me-2HCl 

H-Tyr(n-Pr)-Har-0Me- 
2HC1 

Z-Tyr(tert-Bu)- 

Har~0Me 



65 180-184 
(dec.) 

67 200-203 
(dec.) 

78 110-114 



+18.0 
+20.0 
+26.0 



ZHCl-fHtO 
2HC1 



49.07 7.41 14.31 

(49.36 7.69 14.07) 

51.00 7.54 14.16 

(50.96 7.64 13.86) 

60.71 7.56 12.21 

(59.85 7.16 11.78) 



0.32 



0,35 



0.77 



a) tfrKltm®*^ % ©fctMeOH (c - 1) * 20-23 "C t » *€ L it « 

b) flifcjitt ( ) f*iK:^L7*to 

d) c©<b^^(l^W (CTk^igo^ Dowex 1 X 2 (7-kf-H) ^ Jt V ^ |±J {C 50 * 
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(26) 



n m m 3. fi (^h^?-^ 

* ) o # f& 

± IB $ # & y ^ Koas^^bK^^^t, py a 

Boc Itt 4 Nii • ^^ + fyT^ILt|^ 
7c o ft 7t L Trp , 5 HTP £ 1^ A/ fc" ^ 7* K <D 
«ttt 2 MP - I- /n y x^* 5 # T — 

k % * ^ ? r v * * ? *> $ ® m# <t & % k m i, ft 

Dowex 1 x 2 resin ( T -te — H) €> # 7 A £ 
v © » ^ *± „ ^^^t^^/-^.7k (i : l) 

* 1 0 * Pd/c TlTCl, pq $1 (C Dowex 1 X 2 $ H 

7^f - hSff ( p H 5.20 ) 300 «4 £ 7k 300 ill 
~CfaLXfrV>itQ M — Sepharoee # ? a K 3ft L ft o 

(27) 

**5«^|C8^L, jStt^2f<D Dowex 1 x 2 
( T * 7- - h M ) T&SLfc.igffi»[£Sl|8Lfc 
& > BtJ^O^^r^toLT^^A:C M — Sepharose 
O * 7 A (2 X 10«)tl^o 7 7 ^ 5/ a >• tt 

* 5 . 5 fltf £ L * 7 7 ^-y a y ft 46 - 52 t^toi 

E«56.W^«;»t* &&$i€#^36«?£#fto 
(2) CycloC- Tyr - Arg (DHCH) -) (17)<D<&# 

( p H 9 . 0 ) 1,2- 
t O p *N*t y ^rf* y 20 ■? i cydo t— Tyr — 
Arg ( HC1 )-D56 4 $& ■£ % N, iS x T » & fi t 50 

* M^til*^*, 5N^^^2-3^^n^7ta 

ft Sephadex G — 10 0^7^ (2.5 x 95«)t| 
3S L ft o 77^y 3 y^#5.5^H, 7 7^ 
■ >» 70 - 82 «:*l6*»««L3t. ±8BLft I 
$ it * & $ * Dowex 1X2 (7i7 - H) T 
L* JJCKC M- cellulose * 7 a (2x 13cr) 

* # m L ft « * ^f±0.1 Mf'J ^y • 7-fef - 
htftfftt ( p H 5. 00 ) 3 0 0 i 7k 3 00 «/-C» L 
T , «7^^'/, y 6.3i<fc L % 7 7 ^ •> b v to 

(29) 
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«77^^3^**J6«tt%jftb3t. * « * # T 
LCT*(?iijfcl$ttBoc - AlTyr — O H O £ file <D 
P# (C IB L ft $ , Sephadex G — 25 <D i3 7 J* # 
*^h^77^~T£bfcft3i!Lfto MTfc-to 

a # pn * ib -r o 

CD Cyclo (— Tyr — Gbu - ) (14)©<&j£ 

0.1 Mm 7 'Kl^hHAKil (p H9.5) 
10 mlK cyclo (— Tyr — Dab — ) fc»*L» 1 — 
T $ 7 — 3 , 5 — s> y ^ fi> b' 7 7 * — a h u — 

60 |HJ jfc * ft , Il5^©p H 

Hi N*lMb*- h U *^T9.5-9.8fc«oft 0 

fttLftSephadexG — 10<D#7A ( 2.5 x 80 a) 
fcte^TJWaiLfc. 77^y 3 yH^6.5^i:U 

7 7^ C h ^Na 55-65 £&&$j|£&&Lfto & 
$ * Boc - AlTyr ™OH©£$©f$fcfBLftI 

5 K Sephadex G- 25 0*?A^pt h^77^ 
~ it # L ft o 77^/ B yH^56^ t l> * 77 

* 5/ a > Nq 65 - 96 £ & tf> t **gft»L,fto#,& 

(28) 

25~~39*&i6 > &£E3£%L, 

6 <h^fe^^^J47»v t^fTCo m^^c ilj, E/C. (- 
Tyr - Arg - ) 0.76 . t OiUfetlglt |?I 

* solid # |fC ^> ~z < 1) t Lfc 0 

± SB -fb # % (14) , (17) 3>JtOC-tO#oai*t ^ 7" 

W: ^ in ^ u 7c 0 



(30 ) 
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CO 



H 



Rf 



(A) (B) 



(21) 53 161-163 +23.4 

(22) 70 158-160 +26.0 

(23) 40 155-157 +25.0 

(24) 38 129-132 +20.5 

(fi-0.5) 



C,.H„H Ok- 
GH,C00H-|H t 0 

C„H„Ni 0,- 
CH,C00H-2H t 0 

c^h,,,^ a- 

CH,C00H"|H t 0 



CH.C00H 



54.53 7.85 
(54.66 8.01 



15.14 
15.08) 



53.49 7.91 14.85 

(53.16 7.60 14.93) 

55.44 8.04 14.70 

(55.27 7.71 14.60) 

55.44 8.04 14.70 

(55.76 8.35 14.46) 



0.39 0.75 

0.38 0.74 

0.42 0.73 

0.40 0.75 



a) #(Ciegt<D£l^ % OttMeOH (c - I) ^ 20 ~ 23 'Ctmfe L1t 0 

b) mm^ki ( ) nKm LTfco 

c) T L C K**nh Bf Ls mUM* £ V (B) fi if & <D %<D^mv^± t 
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